NASA TECHNICAL TRANSLATION NASA TT F-15,528

CARDIAC DECONDITIONING DURING PROLONGED HYPODYNAMTIA

I. G. Krasnykh

————

f!Nﬁgh:Ef;F-15523, c : —— S

[AN&, _ - CARDIAC DECONDIT: oo
'iggéggaiﬂﬁfONgED-HYPQDY“A“I“ (gannziﬂﬁiggy N74-21704
| es) - ‘ | '

U P HC $4.00 CSCL: 065

N Unclas

————— _63/04 36843

—_—

Translation of "Detrenirovannost' serdtsa pre dlitel'noy
gipodinamii," Voyenno-Meditsinskiy Zhurnal, No. 12,
December 1973, pp. 54-56

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D.C, 20546 APRIL 1974



STANDARD TITLE PAGE

1. Report No. 2. Government Accession Neo. 3. Recipient's Catalog No.
| NASA 'I'T F-15,528
4. Title and Subtitle ‘ : 5. Roporf Dota
CARDIAC DECONDITIONING DURING April 1974
PROLONGED HYPODYNAMI 6. Performing Organization Code
7. Authoe(s) 8. P.rforming Organization Report No.

I. G. Krasnykh .
10. Work tnit No.

- 11. Controct or Grant Mo.
?. Petforming Organization Name and Address NASW~2481
Leo Kanner Associates

Redwood City, California 94063

13. Type of Repert and Period Cavered

Translation

12, Sponsoring Agency Name and Address
National Aeronautics and Space Adminis-
tration, Washington, D.C. 20546

14. Sponsering Agont; .Coan

15, Supplementary Notes

Translation of "Detrenirovannost' serdtsa pri dlitel'noy
gipodinamii," Voyenno-Meditsinskiy Zhurnal, No. 12,
December 1973, pp. 54-56

V6. Absvacr  The influence of 30-day hypodynamia on heart size, stroke volume
and myocardial contractility was the objective of these experiments, The
subjects were20 healthy male volunteers divided into 3 groups, Members
of the first group stayed in bed during the whole experiment, the men of
the second group were free to move in a small chamber, and members of the
third group stayed in bed and performed daily intensified physical exer-
cises. Teleroentgenokymograms were used to determine the heart size
(systolic and diastolic) and the stroke volume. The data obtained (¥abu-
lated) indicate that by the end of the experiment, the heart size of the
men in the first group was reduced by about 20% and stayed at this level
during the next month. The men also complained of dyspnea and tachy-
cardia during physical loading, particularly during the first 10 days
after the experiment. A similar reduction (about 10%) was experience by
the test subjects of the second group, while in the third group these
changes were insignificant. Complete restoration of heart size and

stroke volume required 60 days. Daily exercises (the third group) almost
fully prevented the develqpment of cardiac deconditioning. -

17. Key Words {Selected by Author(s)} 18, Distribution Statement

Unclassified-Unlimited

19. Security Classif. (of this repart) 20. Security Clessit. {of this page) 2 No. of Poges 99 Pﬁ_“._-u—_

Unclassified Unclassified - b 400,

r

!

NASA-HQ



CARDIAC DECONDITIONING-DURING PROLONGED HYPODYNAMIA

I, G. Krasnykh

4 study was made of the influence of 30-day hypodynamia of /L%
various degrees on heart silze, stroke volume and myocardial con-
tractility. Twenty headlthy, physdcally fit male volunteers took
part in the experiments. Their ages were from 21 to 35. In all,
three series of experiments were conducted. In the firstiseries,
the examinees (six men) stayed in bed for the whole of the experi-
ment; in the second {(seven)y:they were free to move in a small
chamber; in the third, (seven) they stayed in bed but carried out
strenuous physical exercises each day.

Heart size and stroke volume were determined by telercentgeno=
kymograms. By using the Shick formula, they calculated the amount
of systole and diastole on the area of the heart shadow, and also
determined the stroke volume. According to observations carried
out by I. Ya. Shiek (1940), I. L. #&robey (1959), Gayton [1969), :
indicators, very close to the true ones, can be obtained by this
method. Keys (1941) determined that the difference between the
results of the acetylene and roéntgenokymographic metheds for
determining the systolic volume is only #5%. The results we obtained
are shown in the %able.

From the table it can be seen that towards the end of the
cexperiment, the heart slze of those taking part in the first series
was reduced on an average in the systole periocd by 19.4% and in the
diastole period by 20.2%. This indicatorowas maintained on approxi-
mately The same level for a month after returning to normal l1ife.
During all this time, especially during the first 10 days after the /5
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tachycardia during physical loading and also pain in the Jjoints and
muscles of the: lower extremities. The heart was restored to its
normal size towards the end of the second month (see figure). The
stroke volume was also noticeably reduced; at the end of the
experiment it was lower than the initial one by almost one-third
fby 27.7%). A month later, recovery began, but it fell short of
its initial level by 11.3%. After 2 months, the stroke volume was
slightly above the initial one.

Teleroentgenokymograms of examinee I's heart:

A - before the experiment (heart size in systole
753.8 em3, in diastole 846.4 em3; stroke volume
46.3 ml); B - directly after the experiment

(583.2 and 647 em3, 32 ml); C - after 1 month
(629.2 and 697.4 ¢m3, 34.1 ml); D - after 2 months
(754 and 850.2 cm3, 148.1 ml).

The heart size during systole and diastole and also the stroke
wolume of examinees taking part in the second series of experiments
was reduced by approximately 10% towards the end of 30 days. Myo-
cardial contractility also underwent change, but to a lesser degree
than in those taking part in the first series. In this case,
recovery continued for a month after the experiment had finished.
In the third seriles, changes in heart size and stroke volume of
the examinees were insignificant. The myocardial contractllity
scarcely changed.



The results we obtained show that there 1s a need for a
person to keep physically active to restore the cardilovascular
system to normal. The complete abSénce'of muscular activity for
80 days causes cardlac deconditioning, a radiology picture of
which has the following characteristics: a reduction in shadow
size, smoothness of lateral contouts ("drop heart"), shallcow and
increased pulsation. A change in myocardial contractility could
be seen on roentgenokymograms (small, acuminate teeth).

The most characteristic reaction of a deconditioned heart is
physical loading. If before hypodynamia, the stroke volume of all
examinees after locadling lncreased together with heart contraetloens,
after hypodynamia, the pulse increased. The stroke volume either
did not change at all or changed inSignificantly,.in some cases,
it even decreased. Cardiac deconditioning took place not only when
there was complete inactivity, but when there was relatively re-
stricted movement, although to a lesser degree (seconddseries), /56

that is, in conditions approximating professional activity of some

groups of servicemen.

The restoration of normal heart functions to the 1nifi1al level
took place very sliowly. Sixty days were required for the heart size
and stroke volume to return to normal. After being in a small
chamber, the restoration period was equal to the time spent in it.
Strenuous daily exercises (third series) almost completely prevented
the development of cardiac decondifioning.

What has been sald above underlines the importance for keeping
servicemen in good physical condition. It is especlally necessary
among those whose professionsirequire only limited physical
exercise.





